A novel cylinder-type poly(L-lactic acid)-collagen hybrid sponge for cartilage tissue engineering.
The development of porous scaffolds having both high porosity and strong mechanical strength for tissue engineering and regenerative medicine has been quite challenging. A novel hybrid poly(L-lactic acid) (PLLA)-collagen hybrid sponge was developed by enclosing collagen sponge in a cup-shaped PLLA sponge to meet the necessary requirements. Collagen sponge was formed in the center of the PLLA sponge cup, and collagen microsponges were formed in the pores of the PLLA sponge cup. The PLLA-collagen hybrid sponge showed higher mechanical strength than did those of the PLLA sponge cup and collagen sponge. The porosity of the PLLA-collagen hybrid sponge was greater than that of the PLLA sponge cup. The cup-shaped PLLA sponge skeleton provided the hybrid sponge with high mechanical strength and protected against cell leakage during cell seeding, while the central collagen sponge contributed to high porosity, and facilitated cell adhesion and distribution in the hybrid sponge. Cartilaginous tissue was successfully regenerated when chondrocytes were cultured in the hybrid sponge. This method of hybridization will provide a new technique for the preparation of functional porous scaffolds for tissue engineering.